The main objective of this paper is to explore the influence of external debt (measured by two indicators that are outstanding debt and debt service in relation to exports of goods and services) on investment and economic growth in Tunisia during a period of 51 years which runs from 1961 to 2011, using vector autoregressive model (VAR). The empirical results show that, in the short term, outstanding debt and debt service in relation to exports of goods and services do not cause economic growth. In the long term, the external debt service is detrimental to Tunisian economy. In Tunisia, the problem is not a debt problem in itself, but the problem concerns the use of this debt. External debt is allocated to activities with both low added value and profitability. In the absence of a clear industrial policy, these activities are traditional activities that do not create wealth, correspond with competitive advantages of the country and employ the qualified workforce. Therefore, the unemployment rate of graduates increases regularly. Furthermore, a significant share of borrowed funds are intended to pay the salaries of the public sector, that have represented more than a third of the state budget in recent years. Then, external debt did not help the country to develop because those salaries went into consumption of some imported goods that are not produced in the home market.
Introduction
The relationship between external debt and economic growth has been analyzed by numerous authors and their results have provided conflicting conclusions. In fact, some studies found that external debt has a positive impact on economic growth (Moga et al., 2016; Evan et al., 2015; Zaman & Arslan, 2014; Abdelhadi, 2013; Uzun et al., 2012; Karagol & Erda, 2004 etc.) . While others concluded that the external debt is detrimental to economic growth (Bolanle et al., 2015; Ajayi & Oke, 2012; Athens & Malik, 2012; Atique & Kamran, 2012; Safdari & Mehrizi, 2011; Cordella et al., 2005; Patillo et al., 2004 etc.) .
These different results show that the relationship between external debt and economic growth has not been unanimous. Moreover, most of the available studies analyzed this relationship without taking into consideration the specificities of the country and especially the destination of external debt.
Literature Review
The impact of external debt on economic growth has been studied by many authors that have found opposite results. In fact, some of them showed that there is a positive relationship between external debt and economic growth. The external debt can boost the country's economic growth if it is used efficiently. While, other authors supported the idea that the external debt has a negative impact on economic growth, due to the inappropriate allocation of resources.
Hypothesis 1: Positive impact of external debt on economic growth Moga et al. (2016) examined the relationship between external debt and economic growth of Tanzania for a period from 1971 to 2011. Their results support the idea that debt helps to promote investment and stimulate long-term economic growth. Based on three countries (Malaysia, Thailand and Philippines), Evan et al. (2015) studied the relationship between external debt and economic growth over 50 years. They found that the accumulation of external debt stimulates positively economic growth of these countries provided that it is accompanied by careful monitoring to avoid the risk of debt distress and misallocation. Zaman and Arslan (2014) showed that, in the short term, external debt plays a major role in promoting Pakistan's economic activity. Abdelhadi (2013) found a positive impact of external debt on the economic growth of the Jordan for a period of 22 years from 1990 to 2011 since an important portion of this debt was devoted to improve the educational system and the country's infrastructure. Uzun et al. (2012) examined also the relationship between GDP per capita growth rates and outside debt to GDP for a sample of transition countries in a period from 1991 to 2009. Their results show that external debt encourages long-term growth. During a period of 39 years which runs from 1958 to 1996, Karagol and Erda (2004) showed the presence of a positive relationship between external debt and economic growth for the case of Turkey.
Hypothesis 2: Negative impact of external debt on economic growth Bolanle et al. (2015) analyzed the influence of external debt on economic growth and foreign direct investment for the case of Nigerian economy. Their results support the idea that external debt is negatively but insignificantly linked to economic growth while foreign direct investment is also negatively but significantly related. Ajayi and Okemo (2012) found also a negative impact of external debt on economic growth in Nigeria since a significant share of borrowed funds are devoted to pay the salaries of the public sector. This country specifies a significant share of borrowed resources to military expenses to ensure the stability of the country, which suffers from internal conflicts. Atique and Kamran (2012) showed the existence of a negative impact of external debt on Pakistan's economic growth during the period that covers 31 years from 1980 to 2010. This result is explained by inappropriate policies makers, who do not favor the financing of productive investment. Safdari and Mehrizi (2011) studied the impact of external debt on economic growth for a period which runs from 1974 to 2007. They showed that the debt had a negative effect on gross domestic product, imports and economic growth. Cordella et al. (2005) examined how external debt-economic growth relationship varies with debt levels using a panel of 79 developing countries over the period . The study shows the existence of a negative relationship between debt and growth at intermediate levels of debt, but not with very low debt levels. Patillo et al. (2004) used a set of panel data for the period 1969-1998 to examine the relationship between external debt and economic growth for some developing countries. The empirical results reveal that the accumulation of foreign debt has a negative impact on economic growth and private investment. They concluded that the average of economic growth for countries with high debt growth decreases by about one percent.
Data and Model Specification

Presentation of the Vector Autoregressive Model (VAR)
In our econometric study, we use the VAR model that is a statistical model developed early by Christopher Sims in 1980. The importance of this model is summed up in its power to capture the interdependencies between multiple time series.

VAR model
First, Sims (1980) developed a model to overcome the shortcomings of Keynesian macroeconomic models which are mainly:
-The excessive restrictions on the parameters compared to what the theory predicts, i.e exogeneity of some variables is postulated without being formally tested (Gosse & Guillaumin, 2011 ).
-The absence of the test on the causal relationship.
-The inadequate treatment of agents' expectations.
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International Journal of Economics and Finance Vol. 8, No. 6; VAR representation is based on the assumption that the evolution of the economy can be well approximated by the description of the dynamic behavior of a vector of several variables linearly dependent of their past (Sims, 1980) .

VAR Estimation
The estimate of a VAR process (P) can be done either by the method of least square ordinary (OLS) or the maximum likelihood method. OLS is no longer valid since there are constraints on the parameters (Lardic & Mignon, 2002) . The use of the maximum likelihood method is the main method used to provide reliable estimates allowing to obtain variance-covariance matrix (Hamilton, 1994) .

The choice of delays
Among the most important steps in the estimation process, there is the choice of delays, since insufficient number of delays causes the loss of information on the studied process. In other words, a high number of delays increases the number of parameters to estimate and leads to the reduction of the degree of freedom of the process (Gosse et al. 2011 ).
 Prediction
Good prediction is the essential purpose of the VAR process. According to initial works of Sims (1980) , predictions made from the VAR process are better than those deducted from forecasting models.

Causality and impulse analysis (identification of the shock)
-Causality
There are many definitions of causality such as Sims causality, Pierce and Haugh causality and Granger causality.
In our econometric study, we will refer to the causality of Granger (1969) to detect the causal relationship between debt and growth variables.
-Pulse Analysis (identification shocks)
Among the most important steps in the VAR analysis, we find the impulse responses that determine the impact of a shock related to the evolution of a variable on other model variables.
Granger causality or non causality will play a definite role when introduced in the model, since it specifies that the shocks associated with a variable don't possibly have any influence on other variables in the model (Lubrano, 2007) .
Presentation of the Model
The model to be estimated is defined as follows:
Where:
 Yit: The logarithm of real GDP.
 Xitj: The Vector of control variables.
 Diti: The various indicators of external debt 3.2.1 Dependent Variable
Real GDP is the growth variable used heavily in different empirical works studying the factors of economic growth.
Explanatory Variables
External Debt Variables
In this paper, external debt is measured by two indicators which are outstanding debt as a percentage of GDP and debt service in relation to exports of goods and services.
Outstanding debt is the stock of debt as a percentage of GDP. This ratio is used to detect the debt effect on investment and growth. Similarly, a high debt service may discourage investment. Calvo (2003) shows that debt service constitutes a tax on future production and also a source of discouragement for investment.
Control Variables
 The investment rate as percentage of GDP www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 8, No. 6; Several authors show the importance of investment for growth. For example, Ojjo and Oshikaya (1995) found a positive effect of the investment on economic growth.
 Trade openness
A good trade openness of an economy attracts domestic and foreign investors, improves productivity, allows technology transfer, facilitates new markets and increases foreign currencies. The country will thus be able to repay the debt service (Carrierie et al., 2003) .
 The rate of schooling
The rate of schooling is the percentage of young people of a given age in school compared to the total population of the same age. We can distinguish different school enrollment rates as primary school enrollment and secondary school enrollment.
Governance Variables
 Rule and Law
The rule and law are defined by Kauffman (2008) as "the legal bond standard, whatever its source (legal rule, customary), its degree of generality (general, special rule), its scope (hard and fast rule, flexible ....)".

Monetary variable M2
In this paper, we take the money supply within the meaning of M2 as a monetary variable. M2 is a variable which takes into account the influence of monetary policy on economic growth.
Results
To study the impact of external debt on economic growth, we used the VAR model. Assumed variables in this model are treated symmetrically so that each of them is explained by its own past values. According to Cunningham (1993) , it is possible to treat the outstanding debt and the debt service as inputs in the neoclassical production function. Therefore, the model to be studied takes the following form: The estimated VAR model requires stationarity of the series. When two variables are non-stationary, we pass to the study of cointegration to test the existence of a long-term relationship. The tests used to determine the stationarity of variables are Augmented Dickey-Fuller (ADF) and Kowski-Philips-Schmidt-Shin (KPSS).
Stationarity Test
Before making our econometric study, we test the stationarity of variables by the test of Augmented Dickey-Fuller (ADF) and Philips-Peron (PP). X is a variable, we pose the following assumptions:
-H0: Xt is stationary when the statistic T is less than the critical value at the 5% threshold.
-H1: Xt is not stationary when the statistic T is greater than the critical value at the 5% threshold.
The results of the tests on the variables are shown in Tables 2, 3 , 4 and 5.
www.ccsenet.org/ijef The test results put in Tables 4 and 5 show that all variables are stationary in first difference. This leads to consider the possibility of the existence or not of a cointegration relationship between these variables.
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Cointegration Test
The results of stationarity tests of Augmented Dickey-Fuller (ADF) and Kowski-Philips-Shin (KPSS) show that the variables of outstanding debt, M2, trade openness, rule and law, schooling and debt service are stationary at first difference, which leads us to test the existence of a cointegration relationship based on the approach of Johanson. The number of delays is equal to one coinciding at least of criteria AIC and HQ.
Test of Johansen
The cointegration test proposed by Johanson is based on two tests: test of the maximum Eigen value and trace test to determine the existence of a cointegration relationship.
The test of the maximum Eigen value:
-H1: When the maximum Eigen value test is greater than the critical value at the 5% level, there is a cointegration relationship.
-H2: The opposite. We see from Table 6 that the maximum Eigen value is greater than the critical value (50.79 > 30.43), which means that there is a Cointegration relationship.
The trace test, which is summarized in Table 7 , lets us know also if there is a Cointegration relationship or not. When the value of the trace test is greater than the critical value, then there is a cointegration relationship. In the opposite case, there is an absence of cointegration relationship. The results of the cointegration test show that the trace statistic value exceeds the critical value at the 5% threshold (92.79 > 60.06), which means that there is a long-term relationship between the stationary variables of order 1.
To have more reliable estimates for the dynamic relationship between the different variables of the model, we use the error correction model (VECM).
Error Correction Model (VECM)
The estimated error correction model to determine the next long-term relationship is as follows:
Ln GDP This result shows that investment is an important variable for growth in Tunisia. Indeed, a high rate of investment increases growth rate, which is consistent with the theory that the development of a country depends on the efforts made in terms of productive investment.
Also, the variable schooling takes a positive sign in the model, which means that when this rate increases, economic growth improves. When a population is well educated, they can improve the economic growth by entrepreneurial culture of the educated classes.
Regarding trade openness and M2, their effects on economic growth in Tunisia are negative. This result can be interpreted by the fact that Tunisia is an importing country, which increases the outflow of foreign exchange to www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 8, No. 6; pay imports and consequently leads to a decrease in the money supply. Furthermore, Tunisian exports have no significant value in the world market despite the important degree of integration of Tunisia in the world economy. The negative sign of trade openness is explained also by the value of the currency inflows of exports, which is insignificant. The rule and law variable takes also a negative sign in the model, which means that the quality of institutions in Tunisia still needs some improvements.
Also, the estimated error correction model shows that external debt in Tunisia affects negatively economic growth. The coefficients related to its two indicators (outstanding debt and debt service) are negative. This result can be explained differently. Investment and gross fixed capital formation are linked to debt service, that's why a higher payment for this service can influence the returns of productive investment and discourage capital formation. This is why we find that the variable of the debt service affects significantly and negatively economic growth. The payment of debt service decreases investment and impedes economic growth. In Tunisia, debt is used for projects which have social aspects. An increasing variation in debt service leads to a decreased ability of the State to invest, which leads to a decreasing variation of economic growth.
Like most developing countries, Tunisia can not do better without debt. The problem is not a debt problem in itself, but we have a problem concerning the use of this debt. Debt is allocated to activities with low value added and low profitability. These activities are not able to hire labor and reduce the unemployment rate. In many cases, these projects are in deficit and cause erosion of borrowed resources. According to Table 8 , the variables that have a negative and significantly coefficients are characterized by their return to long-term equilibrium. While variables of investment rate and enrollment rate have not this characteristic of long-term return to equilibrium.
The Adjustment Coefficients
The Short Term Relationship
The main objective of this test is to study the existence of external debt impact on growth variables at the beginning of the period, and afterwards we will see if there is a change or not in the impact. In the short term, economic growth is negatively and significantly influenced by external debt, since outstanding debt and debt service have a significant impact according to results of short-term parameters of nullity of tests applied to the GDP growth rate.
Analysis of Causality and Impulse Test

Causality Test
On the theoretical level, the study of the direction of causality between the different variables of the model is essential to develop an optimized economic policy and make predictions.
From an econometric point of view, the analysis of the direction of causality is generally performed to improve forecasting. With reference to Granger, the variable X, for example, causes the variable Y if the knowledge of the past of the first variable leads to improve forecasting of the second variable.
According to Grellet (2003) , causality can be formalized as follows: a variable Xt has Granger causality on a variable Yt if the whole past of X variables improves the prediction of Y relative to a regression on past values of Y. At this level, we have four possible cases:
-If all coefficients are significantly different from zero, then the causality between X and Y is bilateral.
-If the coefficients are not significantly different from zero, there is no causal relationship between the variables.
-If the coefficients are significantly different from zero and the coefficients are not significantly different from zero, then the causality is from X to Y.
-If the coefficients are not significantly different from zero and the coefficients are significantly different from zero, then the causality is from Y to X.
The causality test allows us to verify whether there is or not a causal relationship between the variables studied.
In our study, we will rely on debt and growth variables and to do so, we test the following assumptions:
-H0: No causal relationship between variables when the probability is less than 10%.
-H1: Causal relationship between variables when the probability is greater than 10%. From Table 10 , the causality test shows that the outstanding debt does not cause the GDP growth rate with a probability of 3.19% and the growth rate of GDP does not cause the outstanding debt with a probability equal to www.ccsenet.org/ijef International Journal of Economics and Finance Vol. 8, No. 6; 5.06%, meaning the rejection of null hypothesis. The outstanding debt impedes Tunisian economic growth.
Similarly, the debt service does not cause the GDP growth rate with a probability of 1.83%, and the GDP growth rate does not cause debt service with a probability equal to 3.91%, meaning the rejection of null hypothesis. The service debt impedes also Tunisian economic growth.
The outstanding debt does not cause investment rate with a probability of 1.33%, and the investment rate does not cause the outstanding debt with a probability equal to 0.06%, meaning the rejection of null hypothesis. The service debt hinders investment.
The debt service does not cause the investment rate with a probability equal to 0.25%, and the investment rate does not cause the debt service with a probability of 0.43%, meaning the rejection of null hypothesis. The service debt hinders also investment.
The rejection of the null hypothesis, which consists that the debt service does not cause the investment rate, confirms theoretical works that emphasize the importance of debt service in the choice of investors. The external debt service reduces investment and constitutes an obstacle for economic growth. The Tunisian economy is very sensitive to any change in the debt ratio. That's why, Tunisia should lead a good external debt management strategy. This is not only limited to the repayment of debt service but also knowing how to reduce it. The authorities should increase exports to strengthen its external payment capacity and further reduce the ratio of debt service.

Pulse analysis (identification of impacts)
The analysis of impulse response functions is used to measure the impact of a shock on the variables of the model and to pick out the effect of an innovation on current and future values of variables. Impulse response functions related to the effects of the shocks of outstanding debt and external debt service on economic growth are given respectively in these two figures. An increase in the external debt ratio affected the economic growth rate which decreased from the second year. A shock on the debt ratio affected immediately and negatively the economic growth and other variables such as investment which decreases.
These negative results confirm the theoretical predictions of the effect of external debt which constitutes a burden impeding investment and economic growth. Too much debt leads to discouragement of investment, which harms long term economic growth.
www.ccsenet.org/ijef
International Journal of Economics and Finance Vol. 8, No. 6; 2016
Discussion
The purpose of this paper is to study the influence of external debt on investment and economic growth in Tunisia. In this research, we have used annual data related to Tunisian economy during the period from 1961 to 2011. The model served is the vector autoregressive model (VAR).
The empirical results that we found confirm hypothesis two of the negative effect of the external debt on the economic growth. Precisely, in short-term, outstanding debt and debt service in relation to exports of goods and services do not cause economic growth. In long term, the external debt service impedes economic growth. The amounts to be paid every year for both principal and interest are deducted from funds devoted to investment, which consequently decreases and slows Tunisian's economic growth. This conclusion supports the findings of Bolanle et al. (2015) , Ajayi and Oke (2012) This negative effect of external debt does not mean that Tunisia should not borrow. The problem is not a debt problem in itself, but it concerns the use of this debt. Debt is allocated to activities with low added value and profitability. These activities are traditional activities that do not create wealth, correspond with competitive advantages of the country and employ the qualified workforce. Therefore, the unemployment rate of graduates increases regularly. Moreover, a significant share of borrowed funds are intended to pay the salaries of the public sector, that have represented more than a third of the state budget in recent years. Then, external debt did not help the country to develop because those salaries went into consumption of some imported goods that are not produced in the home market.
In this article, we do not suggest the cancellation of external debt, but we offer some solutions to limit its perverse effects. In fact, the state must rationalize the use of external indebtedness. It should give priority to financing new productive sectors that represent the competitive advantages of the country. Tunisian government must reallocate its exterior resources to sectors with high added value and export sectors.
Tunisia is a country that suffers from tax evasion. The state must reform its tax system, since as such it fails to help the government collect additional resources that can reduce the amount of external debt. Studies recently made by financial experts have suggested that Tunisia can obtain additional resources in the order of 5000MDT if it opts for a deep tax reform. This value is equal to nearly the value of the country's annual debt. 
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